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(57) [Scope of Claim for a Patent] 
[Claim 1) A probe for measuring human body 
impedance characterized in that a pair of 
gripping portions (AR, AD gripped by left and 
right hands is arranged and a pair of electrodes 
(ELI, EL2; EL3, EL4) electrically insulated from 
each other to con ductively connect an electrode 
surface to a skin inside a h a n d (H) is arranged in 
each of the gripping portions (AR; AD, and four 
lead wires are arranged to separately electrically 
conneot each of said electrodes (ELI, EL2; EL3, 
EL4) to a four-terminal impedance measuring 
device. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Industrial Application] The present 
invention relates to a probe for measurement 
constructed by four terminal electrodes used to 
measure human body impedance. 

[0002] 

[Prior Art] A probe constructed by four terminal 
electrodes is normally used to measure human 
body impedance (for example, see H_ C. Lukaski, 
W. B. Bolonchuk, and G. L Lykken: The 
American Journal of Clinical Nutrition 41 : April 
1985, pp. 810-817). Namely, four electrode 
j terminal plates come in contact with the human 
body and are stuck to this body, and a 
predetermined voltage is applied to two electrode 
terminal plates among these four electrode 
terminal plates. An electric potential generated 
between the remaining two electrode terminal 
plate s is then xn easured, and imp edance is 
calculated from an electric current flowing 
between the remaining two electrode terminal 
plates. In this case, one of two electrode 
terminal plates for applying the voltage comes in 
contact with the instep of a foot and is stuck to 
this instep, and the other comes in contact with 
the back of a hand and is stuck to this hand back. 
The remaining electrode terminal plates for 
detecting the electric current is arranged between 
both the above electrode terminal plates for 
applying the voltage. 



[0003] In such a probe, the probe side of an 
electrode terminal plate coming contact with a 
skin surface is coated with a conductive cream to 
improve conductive contact. Therefore, an 
uncomfortable feeling is left by the cream that is 
left on the skin after usage so that it is necessary 
to wipe off the cream. Further, it takes time and 
labor to stick this electrode terminal plate, and 
this sticking is complicated. The applicant 
already proposed a device of a pocket size as a 
portable human body impedance measuring 
device (Japanese Utility Model Application 
Laid-open No. 63-18804). In this device, 
individual data of a measured person, e.g., body 
height, weight, age, and the distinction of sex can 
be inputted by a ten key, and body fat of the 
measured person is calculated from the measured 
human body impedance. Results of a health 
examination can be digitally displayed by a liquid 
crystal display, In this case, an impedance 
measuring portion is constructed by two skin 
contact portions arranged in the back of a main 
body and the measurement is made by 
respectively pressing left-hand and right-hand 
fingers, e.g., index fingers or thumbs against both 
the skin contact portions. Each of the skin 
contact portions is constructed of two electrodes, 
and both electrodes consist of an electrode for 
applyiiigl. the ; voltage and an electrode for 
detecting the electric current as explained above. 
Su<iK a device is made compact in size as much as 
possible so that sizes of the skin contact portions 
are ' necessarily reduced. The area of a portion 
substantially coming in contact with the skin is 
about 20 to 40 mm2 in each of the electrode for 
applying the voltage and the electrode for 
detecting the electric current As a result, 
dispersion in contact resistance with the skin at a 
contact time is caused and dispersion in 
measuring value is also caused in accordance 
with the pressing force of the fingers. 
Accordingly there is a case in which 
reproducibility of the measured results is bad. 
[0004] 

[Problems to be solved by the Invention] 
Therefore, an object of the present invention 
is to provide a probe for measuring human body 
impedance in which the probe has a simple 
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structure and is simply treated, but 
reprodumbiliry is guaranteed with high accuracy 
with respect to skin contact resistance and a 
measured value and no uncomfortable feeling is 
given after usage. 

[0005] The above object is achieved by a probe 
for measuring human body impedance in the 
present invention in which a pair of gripping 
portions AR, AL gripped by left and right hands is 
arranged and a pair of electrodes ELI, EL2 EL3, 
EL4 electrically insulated from each other to 
conductively connect an electrode surface to a 
skin inside a hand H is arranged in each of the 
gripping portions AR; AL, and four lead wires are 
arranged to separately electrically connect each 
of said electrodes ELI, EL2; EL3, EL4 to a 
four-terminal impedance measuring device. 

[0006] The other advantageous constructions of 
the present invention are described in dependent 
rfoir"s of the patent claim. 

[0007] 

[[Embodiment] The present invention will next 
be explained further in detail on the basis of the 
drawings showing two embodiments as examples. 
[0008] Fig. 1 shows a side face of a measuring 
probe in the present invention. Has probe is 
used to grip electrodes by both hands and 
measure body impedance between both the hands 
As shown in Fig. 1, this measuring probe can be 
divided into two portions. Namely, two 
independent electrodes ELI, EL2 and two 
independent electrodes EL3, EL4 are respectively 
arranged in a right-hand gripping portion AR and 
a left-hand gripping portion AL capable of 
gripping the electrodes by the right and left 
hands. Bach of these electrodes is made up of a 
conductive material for electrically insulating the 
electrodes from each other. For example, each of 
the electrodes is made up of a cylinder made of 
copper and its outer face is coated with e.g., a 
hard chromium plating. The four electrodes ELI 
EL2, ELS and EL4 are held by a center block CT 
and a cap C. The center block CT is arranged in 
a central portion of the probe and is 
manufactured by a nonconductive material. The 
cap C is arranged on each of both sides of the 
probe and is manufactured by a nonconductive 
material Fig. 2 shows a state in which this probe 
is gripped by a hand H. Thus, electrodes ELS 
and EL4 are set to a state in which the cylinder is 
divided into two portions. Two contact portions 
are naturally formed on a surface of the hand H 
as one portion of the human body in a gripping 
state of the 



gripping portions AR and AL so that a so-called 
four- terminal electric potential measurement can 
be made. As shown in Fig. 3, one lead wire 
electrically connected to ..each of the electrodes 
ELI, EL2, EL3 and EL4 is welded or soldered to 
the electrode interior. The other end of the lead 
wire is collected in a cable fixing portion in the 
center block CT and is connected to a connector 
CN from this cable fixing portion through a cable 
L. This connector CN can be connected to an 
unillustrated body impedance measuring device. 
Each of the electrodes ELl, EL2, EL3 and EL4 is 
fixed to a nonconductive electrode holding portion 
M of the center block CT by a screw SC. 
[0009] A similar construction in the present 
invention is also shown in Fig. 4. In this case, 
electrodes ELl\ EL2\ EL3' and EL4* are 
similarly constructed by a conductive material, 
but no outer shape of each of the'electrodes is a 
circular shape. These electrodes are fixed to a 
hollow resin main body BX having an electric 
insulating property. In this case, the electrodes 
are fixedly formed by one hollow bar of an 
uninsulating material and are fixed by a fixing 
screw SC in a notch portion of an outer face. 
Processing of the lead wire is similar to that in 
the case of Fig. 1. In this embodiment, the 
electrodes EL1\ EL2\ ELS' and/EL4' are fixed by 
the fixing screw SC, but may be directly buried 
into resin of an uninsulating material instead of 
the screw fixture. 

[0010] The explanation is limited to a linear 
arrangement shown in Figs. 1 and 4, but the 
probe in the present invention is not limited to 
this arrangement. For example, the probe can 
be also, arranged in a curving state, hi this case, 
it is important that gripping portions capable of 
respectively gripping two different electrodes by 
the right and left hands are formed. Accordingly 
such an'.electrode arrangement can be also set in 
the-handle of a bicycle for sports, a bicycle fixedly 
arranged and used in a movement requiring more 
oxygen; or a similar device. The human body 
impedance is measured every movement and a 
change in human body impedance can be known. 
[0011] 

[Effect of the Invention] As explained above, 
important merits of the probe for measuring 
human body impedance in the present invention 
are as follows. Namely, predetermined desirable 
electric body impedance can be reliably measured 
although the probe has a simple structure, and no 
processing of a complicated contact portion seen 
in the prior art is required. Further, since no 
sticking conductive adhesive portion used in the 
contact portion in the prior art is used, an 
uncomfortable feel during usage and an 
uncomfortable feel after usage are not caused. 



[Brief Explanation of the Drawings] 
-{Fig. 11 is a perspective view of a probe for 
measuring human body impedance in a first 
embodiment of the present invention. 

I Fig. 2] is a cross -sectional view showing a 
gripping state of a gripping portion of the probe 
in the first embodiment of the present invention. 

[Fig. 3] is a cross-sectional view of the probe in 
the first embodiment of the present invention 
taken along the line of A- A 1 of Fig. 1. 

[Fig. 4] is a perspective view of a probe for 
measuring human body impedance in a second 
embodiment of the present invention. 

[Fig. 5] is a cross-sectional view of the probe in 
the second embodiment of the present invention 
taken along the line of A-A' of Fig. 4. 

[Fig. 1 ] 
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[Description of Reference Symbols] 
ELI, EL2, EL3, EL4. EJL1', EL2\ EL3\ EL4' 

terminal electrodes 
CT insulating center block 
AR right-hand contact portion 
AL left-hand contact portion 
C cap 
L cable 
CN connector 

M oonconductive electrode holding portion 

SC fixing screw 

BX hollow bar made of resin 
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